. Feed efficiency can be improved through ration supplementation using ionophore antibiotics, an effect which may be explained mainly by a shift in digestion from rumen to intestines with or without apparent effects on digestibility of nutrients in the whole tract (Ricke et al, 1984; Darden et al, 1985; Spears, 1990 Hyd6n (1955) as modified by Malawer and Powell (1967) .
MRT estimation and statistical analysis
The MRT of particulate (Eu) and solute (PEG) markers given as a single dose were calculated using numerical (algebraic) integration (eq [8] of Faichney, 1975) applied to faecal data (table I) .
However, this method of reference could not be applied to duodenal marker patterns as total digesta flow cannot be measured directly using simple cannulae (Faichney, 1975 These expected differences are primarily the consequence of the preferential labelling of small particles including microbes, and to the fact that a significant amount of the marker remains in solution when lanthanides are infused in the rumen. Seventeen percent of the marker (!69Yb infused as chloride) was recovered in the supernatant after samples of rumen contents from sheep fed fresh forage or concentrate diets had been centrifuged at 40 000 g (Al Abd, 1986) . Also in that experiment, the radioactivity concentrated in the particulate fraction not retained on a 0.16 mm sieve and precipitated at 500 g.
That fraction is known to contain small feed particles and associated bacteria, free-floating bacteria, bacterial clumps and protozoa. It is noteworthy that radioactivity distribution among the different physical fractions of rumen contents paralleled that of microbial markers, DAPA (LegayCarmier and Bauchart, 1989) or 15 N (Yang, 1991 When particles are labelled prior to introduction into the rumen using a competitive procedure (Ellis and 3eever, 1984) to bind the marker selectively on sites of strong affinity, its uneven distribution according to particle size is greatly reduced or even disappears (C Poncet, unpublished results).
The presence of lanthanides in solution in rumen liquid may be related to their affinity for soluble molecules like VFA, organic acids and various forms of nitrogen compounds (Teeter et al, 1984) . Reasons for which lanthanides concentrate on small particle fraction in the rumen are not really understood, even if this has been reported frequently (Erdman and Smith, 1985; Siddons et al, 1985; Al Abd, 1986 (Siddons et al, 1985) . This would in turn increase the amount of particulate marker flowing in association with the liquid and small particle phase of digesta.
All these phenomena would tend to underestimate the actual MRT of particulate markers (Faichney, 1986 Soest, 1984; Ellis and Beever, 1984; Teeter et al, 1984) . Nevertheless, direct comparisons suggest behaviour in ruminant digesta to be similar among rareearths, but to differ from that of Ruphenanthroline and of Cr-mordanted fibre (Ellis et al, 1980; Dixon et al, 1983; Goetsch and Galyean, 1983; Weiss and Martz, 1983; Al Abd, 1986; Gonzalez et al, 1987; Satter et al, 1987; Pond et al, 1989) .
Regarding solute markers MRT in the entire tract, results in McDonald, 1964; Binnerts et al, 1968; Peyraud, 1983; Al Abd, 1986; Poncet and Al Abd, 1987 
